Pure atmospheric pressure promotes an expression of osteopontin in human aortic smooth muscle cells.
Although the types of pathophysiological stimulation that initiate an overexpression of OPN have yet to be determined, we hypothesized that mechanical stress is one of the candidates which initiates OPN expression in vascular smooth muscle cells. Cell proliferation assay indicated that a pure atmospheric pressure of 160 mmHg activated cell proliferation by 11% in human aortic smooth muscle cells (HASMC) compared to nonpressurized controls. Immunoblot analysis probed with an anti-OPN antibody demonstrated a 50% increase in OPN. Dual-luciferase reporter assay demonstrated that OPN promoter, corresponding to the -771 through -1 region of OPN gene, was highly responsive to pure atmospheric pressure by ten times that of the control. From these observations, we concluded that pure atmospheric pressure directly promotes an expression of OPN in HASMC, with these results also suggesting that high blood pressure-mediated mechanical compression is involved in the process of atherosclerosis and remodeling via OPN expression in HASMC.